ABSTRACT
Conclusión: La inmersión en agua durante el trabajo de parto mostró ser útil para reducir el dolor y mantener buenos indicadores de salud.
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IntrODUctIOn
Pain control is one of the responsibilities of the professionals involved in labour and one of the main concerns of pregnant women. Various measures are available for labour pain relief, including epidural analgesia, maternal education, support during labour, dermal injections of sterile serum, or water immersion, although not all have demonstrated effectiveness (1) .
Water immersion during labour had demonstrated multiple benefits for both the mother and the newborn and had been described as a useful method in reducing pain (2) . Besides relieving their pain, it was also observed that the women participated more actively in the labour process and felt safer, supported and comfortable. In general, women who had undergone water immersion reported a better experience of labour in comparison to those who had not (3) . The Cochrane review by Jones et al reached the same conclusions on the positive effects of labour with water immersion (4) .
Another Cochrane review related the use of water immersion to a lower use of epidural analgesia and found no evidence of increased adverse effects for the fetus/newborn. There were no differences in newborn hospitalization, Apgar test scores or onset of neonatal infections, and a reduction in pain was reported by the women, most of whom would choose this method in a future pregnancy. The authors found no differences in the delivery, duration of the different periods of labour, degree of perineal tear or frequency of maternal infection (5) . Other studies demonstrated that water immersion had reduced the duration of labour (6, 7) and that the women were more relaxed and felt more comfortable (8); it had been described as a useful procedure during cervical dilatation (4) (5) (6) (7) (8) (9) .
Water immersion had also been found to reduce the need for amniotomy and oxytocin perfusion, among other frequent interventions during labour (10) . Encouragement of the use of non-pharmacological analgesic measures during labour (eg water immersion) was a priority objective of the World Health Organization (WHO) and other healthcare organizations (11) . The objective of this study was to determine the effect of water immersion on labour and delivery and on the health of the mother and the newborn.
SUBJectS anD MetHODS
A prospective observational study was conducted in women giving birth in San Juan de la Cruz Hospital, Úbeda, Jaén, Spain, between January 1 and June 30, 2014. Study inclusion criteria were: age over 18 years, primiparity, uncomplicated pregnancy, fetus in cephalic position, spontaneous labour onset, active labour stage, between 37 and 42 weeks of gestation, no presence of severe disease requiring newborn hospitalization, no presence of oligohydramnios, no suspicion of intrauterine growth restriction, metrorrhagia, arterial hypertension or diabetes, and water immersion during labour for at least 30 minutes. An inability to communicate in Spanish was the only exclusion criterion. The participants gave informed consent in writing. The study was approved by the Ethics Committee of Jaen, Spain, at its session of December 2013.
A pilot study was conducted to confirm the validity of an ad hoc data-gathering questionnaire. The sample size was estimated by considering the annual rate of 1100 deliveries in the hospital and a power of 80% to detect differences in the contrast of the null hypothesis H₀:μ₁ = μ₂ by means of a bilateral Student's t-test for two related samples (5.00% was considered statistically significant). Assuming a mean pain level of 8.18 at immersion onset and 5.45 after 30 minutes of immersion, with a standard deviation of the difference variable of 2.01, it was estimated that seven experimental units were required for the study. A sample size of eight experimental units was selected to allow for an expected dropout rate of 10%. The women were included consecutively in the study.
Information was gathered on the mother (including sociodemographic data), duration of water immersion, cervical dilatation (in cm) at the end of the water immersion, labour duration, type of delivery, use of epidural analgesia, administration of oxytocin, early skin-to-skin contact with the newborn (< 1 hour postpartum and for ≥ 60 minutes), active participation in the whole labour process (giving point of view, participating in decision-making, voicing suggestions etc), perineal tear, postpartum complications, Verbal Numerical Scale (VNS) pain score (12) immediately before and after 30 minutes of water immersion, and degree of maternal satisfaction with the care received during labour (5-point Likert scale). Information on the newborn was also obtained, including weight, Apgar test score (at one and five minutes of life), need for resuscitation and/or hospitalization, and timing of breastfeeding onset. Data were gathered using an ad hoc questionnaire with 37 items, administered after the immediate puerperium (˃ 2 hours after delivery) by one of six trained interviewers. Further data were obtained from clinical records.
Procedure
All women giving birth at the hospital were offered the possibility of water immersion for pain relief during labour unless this was contraindicated (eg induced labour, maternal disease). The bath (150 cm long, 100 cm wide and 60 cm deep) was in a dedicated room of 24 m 2 , where the mother was alone, except for a companion of her choice. The temperature of the water was maintained at 37-38ºC, and the mother was immersed up to her nipples. In accordance with the usual hospital protocol, healthcare professionals attended the mother at appropriate times for fetal heart rate measurement and vaginal examination, among other routine procedures, and whenever their presence was requested by the mother. Oxytocin was administered in cases of delayed cervical dilatation or fetal descent, and epidural anaesthesia was performed if required by the mother. The mother could remain in the bath for as long as she desired until complete cervical dilatation was achieved, unless otherwise indicated (eg presence of bleeding or meconium-stained amniotic liquid or alteration of fetal heartbeat).
Statistical analysis
After a descriptive statistical analysis of all the study variables, the Chi-square test or Fisher's test was used to compare qualitative variables. The normality of the data distribution of the qualitative variables was checked with the Shapiro Wilks test. The relationship between quantitative and qualitative variables with two modalities was studied by using the Student's t-test for independent samples or the non-parametric Mann Whitney U test. Qualitative variables with three or more modalities were analysed with ANOVA or the non-parametric Kruskal Wallis test. When the results were statistically significant, the corresponding multiple comparisons were analysed. The Student's t-test for paired samples or the non-parametric Wilcoxon's test was used to study changes in quantitative variables over time. The time course of pain was analysed using a repeated-measures ANOVA, with time as within-subject factor (measurements before and after water immersion) and administration of oxytocin as between-subject factor. A p-value of < 0.05 was considered statistically significant, and the SPSS V21 statistical program was used for the data analyses.
reSULtS Seventy-one women underwent water immersion during their labour for ≥ 30 minutes. Their mean age was 29.37 ± 4.60 years; 73.2% were married; 97.2% had Spanish nationality and 95.8% were Caucasian; 23.9% had tertiary education at university and 29.6% had completed secondary education; 36.6% were unemployed and 29.6% worked in the public sector; and 54.9% declared a family income of €1000-1999 a month.
Immediately before the water immersion, the mean VNS pain score (maximum of 10) was 8.35 ± 1.32 (range: 5-10), and the median score was 8 (maximum of 10). After 30 minutes of water immersion, the mean VNS score was 5.79 ± 1.8 (range: 1-9), and the median was 6 (p < 0.001). There was no change in the statistical significance of the difference after adjusting for age, marital status, educational level and oxytocin administration. No statistically significant differences were found in the pain scores before water immersion and after 30 minutes of water immersion as a function of age, marital status or educational level [p ˃ 0.05] (Figure) . The mean cervical dilatation was 4 cm at the beginning of water immersion. The mean duration of the cervical dilatation stage was 230.18 ± 126.92 (range: 55-610) minutes, with a median of 210 minutes; the mean duration of the expulsive stage was 64.39 ± 56.46 (range: 10-292) minutes, with a median of 47 minutes; and the mean duration of the delivery stage was 9.62 ± 7.35 (range: 1-30) minutes, with a median of 8 minutes. There were no statistically significant differences in the duration of these stages as a function of age, marital status or educational level (p ˃ 0.05). The delivery was eutocic in 84.5% (n = 60) of the women, instrumental in 9.9% (n = 7) and by Caesarean section in the remaining 5.6% (n = 4).
Of the 71 women immersed in water for ≥ 30 minutes during their labour, 94.4% (n = 67) had early skin-toskin contact with their newborn, and 97.2% (n = 69) participated actively in the whole process. The Table shows the types of perineal lesion recorded. Oxytocin was not administered during cervical dilatation in 78.9% (n = 56) of the labours, and epidural analgesia was not required in 73.2% (n = 52). No statistically significant differences were found in the administration of epidural analgesia as a function of age, marital status or educational level (p ˃ 0.05). Other non-pharmacological analgesic measures were used by 57.7% (n = 51) of the women, with no differences as a function of age, marital status or educational level (p ˃ 0.05). A postpartum complication (revision of the uterine cavity) was observed in only one woman. No lesion (intact perineum) 11 15.5 The mean weight of the newborns was 3344.37 ± 396.49 (range: 2500-4330) g, with a median of 3280 g. The mean Apgar test score at one minute of life was 8.85 ± 0.73 (range: 5-10) with a median of 9, and the mean Apgar test score at five minutes of life was 9.82 ± 0.390 (range: 9-10), with a median of 10. An Apgar test score of ≥ 7 was recorded in 98.6% (n = 70) of the newborns at one minute of life and in 100% (n = 71) at five minutes of life. No resuscitation measure was required at delivery in 88.7% (n = 63) of the newborns; the remaining 11.3% (n = 8) required aspiration of secretions. Hospitalization in the neonatal unit was not needed by 94.4% (n = 67) of the newborns; the remaining 5.6% (n = 4) were hospitalized for grunting (n = 1), hypoglycaemia (n = 1), respiratory distress (n = 1), and hypotonia with hypothermia and grunting (n = 1). Breastfeeding began early (< 1 hour postpartum) and effectively in 78.9% (n = 56) of the newborns.
Of the 71 mothers, 81.7% (n = 58) reported a high or good level of satisfaction and 15.5% (n = 11) expressed satisfaction, with only 2.8% (n = 2) reporting a low level of satisfaction. No statistically significant differences in the level of satisfaction were found as a function of age, marital status or educational level (p ˃ 0.05).
DIScUSSIOn
This study showed that water immersion was an effective procedure in relieving labour pain, in agreement with most previous investigations (4-9, 13). A mean reduction of more than 2.5 points in VNS-evaluated pain was recorded between immediately before and at 30 minutes of water immersion. Moreover, the women were satisfied with the care received and with their labour, in agreement with Cochrane reviews (3, 4) .
The use of water immersion during labour is compatible with recommended evidence-based clinical practice for optimal healthcare (11, 14, 15) . Thus, most women participated actively in the labour process, as also reported by Lee et al (3) . There was early skin-to-skin contact between mother and newborn, and breastfeeding was generally early and effective, confirming findings by Díaz et al (13) .
The mean duration of the cervical dilatation stage was four hours, considerably shorter than the mean of around nine hours as reported in a recent study of primiparous women (same characteristics as in our study) with spontaneous labour onset (16) . In the present study, water immersion was started when the women were in the active stage of labour (mean cervical dilatation of 4 cm) and was maintained for a mean of 60 minutes, which may explain the reduction obtained in the cervical dilatation period. The mean length of the expulsive period was around 64 minutes in our women, comparable to the mean of 45-55 minutes observed by Carlhäll et al in women using water immersion (16) . This technique was found to reduce labour duration by Ochiai and Gualda (6) and Cluett and Burns (7) but not by a Cochrane review (5) .
The use of oxytocin during cervical dilatation was necessary in only < 22% of the cases. In this regard, Cluett et al concluded that the use of water immersion reduced the need for oxytocin perfusion during labour (10) . Epidural analgesia was applied in 26% of the present mothers, considerably lower than the frequencies of 82% (17), 78.1% (18) , 67.8% (19) and 59% (20) reported in women not using water immersion during labour. In line with our findings, the Cochrane review by Cluett and Burns concluded that the use of water immersion favoured a reduced use of epidural analgesia (5) .
The percentage of eutocic deliveries was very high (around 84%), and the frequency of instrumental and Cesarean-section deliveries was lower than previous reports in Spain of 23% (21) and 22.2% (22) . One study found that the use of water immersion during labour did not affect the type of delivery (5), although others had associated water immersion with reduced interventions in the delivery (10) and a lower frequency of dystocic deliveries (23) . It should be borne in mind that spontaneous labour onset, which favors eutocic delivery, was an inclusion criterion in the present study (24) .
In agreement with other investigations (5), there were no important complications in the postpartum period. The episiotomy rate was lower than the maximum WHO recommendation of 30% (15) and much lower than the rate of 59% reported in Spanish primiparous women (25) . The low incidence of third degree tears and absence of fourth degree tears were similar to previous reports in women who had undergone water immersion during delivery (26) .
Apgar test scores were within the normal range at both one and five minutes of life (27) , the hospitalization rate was similar to those reported in normal deliveries, and no newborn required advanced resuscitation measures, in agreement with the studies by Cluett and Burns (5) and Ohlsson et al (26) .
Strengths and limitations
The reliability of the study was enhanced by establishing appropriate inclusion and exclusion criteria, providing the interviewers with training and a manual, and performing a pilot study to test the ad hoc questionnaire and interview procedures. Multiparous women were excluded from the study to avoid any influence of their previous experience of labour on the results. Most of the inclusion criteria were those established in the hydrotherapy protocol at the hospital. Inability to communicate in Spanish was added as the exclusion criterion because of the need to gather data by interview. To study the analgesic effect at delivery of hot water immersion, the women were subjected to different conditions (pain without immersion in hot water and pain during immersion in hot water). In this way, the response could be evaluated as a result of exposure to hot water immersion.
The limitations of the study included the absence of data on the eligible women who did not accept the offer of water immersion; in addition, the influence of confounders could not be ruled out in this observational study. However, a clinical trial was not considered feasible for ethical reasons.
Our results were in line with most of the available evidence: the use of immersion in water did not pose a greater risk to the health of the mother and the newborn.
Water immersion during cervical dilatation appeared to be a useful approach to reducing pain during labour, fulfilling recommended clinical objectives and maintaining good mother-child health indicators.
A policy of using alternative measures (such as water immersion) during labour in all low-risk births as an option for women who want it should be implemented. It is possible to generalize the use of immersion in water to all women, but a new study must be done in women with a delivery that is not low risk.
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